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containing aluminum and/or its compound and a phenolic 
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ic y x y —frmt-svo. y >{b-g-#ix J; tx> ;u 5 x r> a 7 -t ^;P7 -t h ^— t < ic» * b 

Ki-aTV #V Z.XT)l'<Dl&3?'fctfLWft±-rZ> £ £h [0 0 13] *5$WV>T)V=i ~0 A&V>b7;i'Sx£A 

I- ! b<ht><!:«i«SttlC^^>7^5x->A^b-&^*iSifS ib-&*©«[ffl*t till >J XX5rJKO>># 

^M&£bT+#£tgtt£fc^J:3K7k5£<h£j|^fc* J«>S1>»l«>e& t'0iJl-#>|)S»(5^ 

b*^§3»CilMbfc. *56«©Mtt*«*i*«^*t, 40 ^"^(D^SHMLTO. 0 0 1~0. 0 5t^ 

7>^ ; e>{b-g-^^ffiv^v^D D cK(cMnfc7}?uxx-7;i/ %#$?£b<> $<b>fc$?£b<te, o. oos~o. o 

[0 0 0 9] f£*^ *»W«±EH!H©«fitffitb £M«JStttf+#fcB*«SftfcV*»#*«*D, ttffl*** 

)u%<t&®>. mzyxs— frm&m— #?f*uzm?zy ©&~r 7;psx^Aic^s-r-5^#j©%^ j ?'*fe©tg 

><t^«3t*^)i5^gx^fM^tti*fflV>TSjg lD*»W«»C)St*«^*t384r*. ^©«lr7;U5X^7A 

s ttfc# u x^f;n^ e> u X7.x;pm*fi2i ^»©«jds*^^ < t *>*#«©*£«&»*+#&» 

[0 0 10] tt-tJMflsftgttWm. 7;W5XC7AlrjEE-r-5S#) 
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[0014] #KB©«tt£tt«is«ritt-*7xy-;u 

tUmizmiZ.te2fttl\,->W, m^M. 2,6-v-tert-7> 
y -Jk 2, 6-z?-teTl-^)U-4-X.^ 
-7iyHK 2 , 6-yy ^7 D yjH-^ f ^7 1 ^ - 

;k 2,6->m y7Pb;k4-x^.>k7xy--;k 2,6-v- 

t'er t-7 5 Jk4-y ?S>k7 x 7 -;k 2, 6-7- tert-:*7 

;i/-4-n-7'n b;k7 x y -;k 2, 6-7-77 n^\4.->;p- 4 - 
n-:*7 3\>U 7 x / — ;k 2— f y 7n b;k4-y ^ A-6- 1 e 
rl-7*5 i ;V7xy — ;k 2-terl-7"?;k2-x3 : \>k6-tert 10 
-t?f;P7i; -;k 2--f V 7*5 L ;k4-X5 i ;kG-tert- 
A+->;l/7i/'-;K 2— >^ D^->;M-n-7*5 i ;k6- 

■fy'7*n tf;U7xy-;k l, i, i-HU7s(4-h kd*-> 
7i-;Hi^X 1,1, 3- hi) 7 (Z-^?;M-bKD4- 
->-5-tert-7*f 1 ;i'7xX^) 7*^X h 'JX^Iy^U 
3— JW-b7 [3- (3-tert-75=-;V-5-^^-;U-4-h HD 

*->7i3) 7*ntr*^— h] , i, 6-^-ti- 

;U-b7 [3- (3, 5-vMert-7>;k4-b Ka + ->7i 
x;u) ^DW*-H , 2,2-?tyi?»fX [3- 
(3,5-5^-tert-7'5 1 ;U-4,4-t h'D+->7ir;W 7*P 20 
K**— H , N,N , -^-y-y5 1 k>t*X (3.5-3Mert 
-7*f;M-t KD+->h HD-»tS H) . 1,3, 5- h 
•J 7 (2,6-5?y.5 1 ;k3-t Kn^->-4-tert-7*5 1 ;U^> 

-<y->T7k-h. 1.3,5-MJX (3.5-5Mert- 
7^JP-4-b h*D+->^>yJP) -IV'sTX U—h. 1, 
3.5-h>j7 [ (3.5-5?-tert-7*^;k4-t Hd^->7x 

x;w) 7"Dtt=;i't*5'i?JW -f 7-77:7 K 

HJ7 (4-tert-7"3^U-2,6->>y?\>l,-3-b b*P*-> 
^>S?;iO -f 7-777 W—K 2.4-B7 (n-*^?^ 
^^•) -6- (4-b KP+->-3,5->?-tert-7*9 1 ;i'TxU 30 

/) -l,3,5-hU7y>, ^h^*7 [*?-U> (3,5- 
v?-tcrt-7*5 1 ;k4-b Ho*-» fcf0y>t^-M 
y^>. b7 [ (3,3-b*7 (3-tert-7'? 1 ;k4-t Ho + 
->7xx;i/) 7*^'J vZTi'v K) 7*'jp-;kc77- 
;k N.N'-b'T. [3- (3, 5-7-ter 1-7^-4-1: Hd*-> 
7xx;U) 7*Db^-x;H b K5i?>> 2.2'-^-tf5 

Fb*7 [x^JU-3- (3,5— 7-161-1-79^-4^ (•'□+-> 
7xx;P) 7"PW-M , b7 [2-tert-7'^;k4- 
y^U-B- (3-tert-7*5 L Jk5-^^JP-2-b KP^-7^ 
7>W 7xx;P] xl^77k-K 1,3,5-h'jy^JU 40 
-2,4, 6-MJ7 (3, S-7-tert-7"?\JU-4-b KP*-7^> 
-7;P) "«>-t?>. 3.9-b'T. [1.1-^^2- {/3- (3-t 
ert-7"^;k4-b Kn^->-s-y^;i/7xx;u) 7*Db^- 
x;k*^iy) xg\>U] -2,4. 8. 10-7- h y^^X bP 

[5,5] <y->x#7, 2,2-b7 [4- (2- (3,5-7-lert- 
7^;k4- b HD+yy>rt<M+-» ) xh*-> 
7xx;i/] 7"D/t>, /J- (3,5-y-terl-7*5 i ;k4-b H 
D*y7irJW 7"Db^->e!7;^;kTl7sT-;k 
v^-[^5 1 ;P-3-(3 , .5 , -^tert-7*^;k4-b h*D* 
->7xXJP)7'Pb^^-h]y^> > ^7^xvJk3- 50 
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(3,5-7-lerl-7*^Jk4-b K P*-/7xZJW y^D b:* 
*-K l.l,3-h'J^(2-^5 i ;U-4-bHD+->-5-ler«- 
7*?Mk7 x x;P) 7'^ >. 5^-7x^ V 7- b7 [3- (3, 5 
-v-tert-TW-4-b K P*y7i";H 7*P b**- 
h], X^l/>b7. (**-7x^» b7[3-(5-tert- 
7*^;k4-b h*D + y-n- h y ;p) 7d b**— KJ, 
"?J-y^l^>bX[3-(3,5->?-tert-7"5 1 ;k4-b h*n^-> 
7ix;W7"pen-h. h'Jxfi/>^ij3-;wf 

7- [-3- (3' -tert-7"^.)k4-b HD±y-5- / J .?;l'7x- 
;p) ] 7" D b h , 1 , 1 , 3- h «J 7 [2- y 9Vk4 - [3- (3, 
5-vMerl-7>;k4-b K P+->7i^W 7p b#x;U 
**-7]-5-tert-7^7xx;W7^>fc££^tf5C: 

t>T£5. Cine.©-y-fe, 1, 3, 5- h U^^;P-2,4,6-h 
1)7 (3,5-v 5 -lert-7'5 1 ;k4-b h*D^->^>i;;p) ^ 
>if >. h 7^7-[^^7k3-(3' . S'-i?-leTl--7r)V 
-4-bKP + ->7xx;W7'Db^^-h]y^>, 
SJX3 1 1/ >- b7 [3- (3, 5-7- 1 ert-7^;P-4-b K P + 
->7 xx;W 7*P b**- h] ^jifiUli. 

[0015] ^ne,o7iy-ji'^«*3i?ijx7vr 

[ooi6] *»7i;- ju&ifrsm&mmmt u 
T»a, : se > n«.^ux77-;i'©^;i'jH>K-i :, #-ffi*;p 

tc»LT5>i: io-' ~o. oi b < . b < 

teixio-'~o.oo5;e;kr&-5. *2%w~e\i. 7i/-;p 
mt%mz $ 6 it u >it-£®i zthizm^ThBi^. 

[0 0 17] *%?gcyM*S^MjlK*«l^-r« 'J >-fb^ 

*^7>f>S^i, 5^77-f >^-9--f H^-fb-S- " 
ife, M*7*>^^b-&%; M*77W>^fb^, 
*77^ >^b^-#)d^fc£^PJ;iPiS«n-5— a*fc« 

<ff*b^. JinSO+Tfe. — a*fc«-®j^±©*: 

7 * >K^<b"&#J ttt jatStt©Sl±J»Jfi*t t < 

[0 0 18] &&WZ'Wo*X*>Wt%Hfr£®. *7 7 

-< *^7^>t*-y-'fh'^#i, 

7^>S?m-fb-&fe. 1^7 7^ >fe^b^. *77W 
>&{b£-%£te> -tn-tnTCSC (2 2) ~ (27) T 

[0 0 19] 
Ub2 2] 




[0 0 2 0] 



Hb2 3} 



[0 0 2 1] 
Kb 2 4] 



[0 0 2 2] 
Ut2 5] 



[0 0 2 3] 
Kb 2 6] 



[0 0 2 4] 
«b2 7] 



15 



O 
II 



? — o- 



-p. 



( 9 ) 



20 



[0 0 2 8] 
[<b3 0] 



[0 0 2 9] 
Ub3 1] 
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6 



o 



[0 0 2 5] ^©^^^Sft'&fttlTIJ, #J 
*>B*5>X?-;k 7iXM7*>Si'7a-Jk ^> 

X7-f>S^fJk y7i^*X7-f >^7x"Jk 
7irM7,7^ >SS, 7irM7,7^>^^? : ;K 

•77irM7,7-f >^-^-9-'T K,- ^^71-JW 
7v7^>m-fH, h'j7iZM7x7^>tW 

W©U>fb^4*£UTtt. TESt (2 8) ~ (3 3) T 
* S n*<b** V» 5 d 1 £ b V». 

[0 0 2 6] 

[ft 2 8] 



0-f H 



OH 



[0 0 2 7] 
Mb 2 9] 



30 



[0 0 3 0] 
[fc3 2] 




.p-ch 2 -ch 2 -pC 




[0 0 3 1 ] 
Mb 3 3 ] 



[(CEb) (dfc) 7 ] 3 p 



[0 0 3 2] ±tebfcU>{b^C04 J Tfcs ^SSHSit 

[0 0 3 3] #BH©«tt^tttt*«WE-f*'J > 

ft**il/Ttt. TE— «£t (3 4) ~ (3 6) 

[0 0 3 4] 
Mb 3 4 ] 



PC^R'COR 2 ) COR 3 ) 



[0 0 3 5] 
Ut 3 5 ] 
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[0 0 3 6] 
- Ut 3 6 ] 

• (0037] (it (3 4) ~ (3 6) R 1 . R\ R 

fctt75 J &&-&tSRX1k 1-50 <DU{wmm*&. 

#Hb*5f§g, *&«£rc&7JU:3*:>;k«£^t^3?tgc 
i~5 0OKtt$S^*t. £Hb*f?iSte-> 

[0 0 3 8] *9eQ80£«£-ftMK£#|j£-r* 'J >fb-&«J 
tLTte, ±C* (3 4) ~ (3 6) + , R\ R' , R 

[0039] ■**wo««.-s-ttat«isr*'j>fl;^« 

*x*>fi?7ir;k 7x— ;k*.x ^;k 
i-Jk ^ >5^;u*7. * >Wt -J* 5=-;k ^>i?;u*^.7}s 
X7^>fi^?;k -77ir;^7f>S7ir;k 

7irM77>f >SE7x— JK y7irM77-C > 

^•tf-'f ^f;^7ir;^x7^ >*+-y-f h. 

^n^cOp-feT, 7iXWX*>|y^?;k ^>->* 
[0 0 4 0] *^iO>J>ft^«0«ffltiLTH W 

5-x ib- * -o. oi =^)Vi)m £ b < . b < tti x i o- ■ 

~o. oos^kcss. 

[0041] *^ofifi^Mi«*^j5S;-r-5 7xy-;u 

ifi. 7x/-JUSC^r(Sl-»^rtlC^-r^. #**>Bfe* 

ft-s-fe, 7 zfc7>7--f >^4-y--f H 

>*fls***» Sfc*R.k»J 

± © 7 x y - ;use * pq * * x * >® swb 

i»* iM«»tt©r*i±3»*a«i < c** < 

«*w— »?rtic*r*u yfc&vit utb. tie-as 

it (3 7) - (3 9) T*SftSfl5£-ttSJflV»*£«MC 

flutstt *<(fii±r s few- itK 
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[0 0 4 2] 
[<b 3 7 ] 

P(=0)RW) (OR 3 ) 

[0 0 4 3] 
[it 3 8 ] 

P(=0)R 1 R 4 (0R Z ) 

[0 0 4 4] 
10 Ub3 9] 

P^ORW 

[0 0 4 5] (it (3 7) ~ (3 9) «*». R 1 «7x^- 
JU**#tr&JMfc 1-50 ©JfctaJc**, 

i - 5 o co&k<tfcm&, *SSS&»i/NDy>SijS:ii 
7;U3+->;PS$fc«75yS/a:t-©gBI«*^-tr^ 

20 ft i - 5 o ©#Hb*3iS£S-r. r' , r' f*-?-n^n«;& 
tc*^, ^jfis i - 5 o <D$kit*.mm. *Ks*fc«7 

;kn^->jk*& E<D^^M^tsm.mm. l - 5 0 omt 

«i££-£A/rwrfc.kH. r' tR 1 o*S8^5 Uilfrfi-L 
TV>T*>.fcV>. ) 
[0 0 4 6] *%W<D73L;—)VU*W\—ft : ??l\zm-$r 

^*X*>ffiE. p-tKDt->7irMX*>8^ 
30 p-b KD^->7irMX*>li?Xf;K p 

-tHD+-77i^*7,*>K-77ir;k h*X (p 
-tHD4->7iz;W ^7.7^ >ffc, b*X (p-bK 
D*->7irJW *7v7-f>K^m h*X (p-hK 
D+y7a-iW *x:7^ >&7x:r;k p-hHD+ 
->7ir;i,7ir;i/*77-f>I, p-h h'D + ->7i 
x;k7x-;k**:7^ >&*^;k p-bh'D+^i 

ZJl-7irM77^>S7i^k p-fcHD + ->7 
i-M7 7>f >BL p-kFn+->7ir;k*77-f 
>&*5^k p-tfD+->7ir;k*77^>87i 
40 -)k b*X (p-bFD + ->7irJW *77-f>^ 
■S-f K. h'JX (p-tHD+->7i^) *7.7^> 
tf+lMK. hT. (p-tHD + ->7ir;W jX^Jk* 
7.7^ >^-+-tJ--f K> *5.fctfTB5t; (4 0) - (4 3) 

X'm2nzit$woti.}£tfmtf*>riz. cins.coa-fcT. 

TlSit (4 2) T-£Sft5fls£*|:fc«ktfp-fc Ka*-> 
7xXJk*7*>&^;X^jU7!>*<h<IC»£LU. 

(0 0 4 7) 

Hb4 0] 

50 



( 11 ) 
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[0 0 4 8] 
[ft 4 1] 




[0 0 4 9] 
Ut4 2] 




[0 0 5 0] 
Ms 4 3] 





10 



20 



30 



±fH©SC (4 2) »CT^Stl*{b-&*tUTtt.-SANKO- 
220 (^.yt&^ltm ^£9. <£ffi»lHgT'<g>£. 

[0051] j:ne.©7xy-jugi5*iwi-^rttw-r 

[0 0 5 2] 4c9l9!07xy-;i'ff«n— ^A(=4T*" 

©£«J*:iXy h© : eJMkfc»LT5Xlir T ~0.01^ 
£ L- < . KK»3j b < «1 X 10" « ~o. oos%;wt*^ 



40 



20 



[0 0 5 3] ±ELfc'J Xb'&ttO't'-Ct), £K 

tS©^JRS5^*^ LI. Na, K, Be, Mg. Sr, 
Ba, Mn, Ni, Cu. Zn*»5iRSfttt>C!)*f 

55. Li, Na. Mg*»t<CffiU>. 
[0 0 5 4] *|8Wt9S^tt«£*«S^-r-5 U 
{b^tL-Tte. TIE— JKS (4 4) T*$n^-fb#4& 

[0 0 5 5] 




R 1 -(CH 2 ), 




M (R 3 0-) m 



[0 0 5 6] est (4 4) R'ufrm. 

3 *5/;HE*fc«7-5 y S«r-g-tX^^S 1 ~ 5 0 ©|^(b 
tK^S^^T. r« tt, **. ^iitgc i ~ 5 o ©£Mb* 
^S. *BES*fctt7^3*->;p*^tr^Sci~5 
0 ©JiME*****-*". R' 14. **, &*& 1 ~ 5 0 

#x;i,£^tj£jj?t& 1-50 <D$kit*.mm*&-T. Hi 
lBUW&Sc, BttO*fcttieU:©SERfc*U 1+mli 
4^T-CS>^>. Mtt(l+n)ffi©^JR*?*>«:*-r. ntt 

±SOR' tbTIl 09*.tf. 7i=;K 1—^-75" 
;k 2— ^"7^;k 9-7>X'JJK 4-f7ir)k 
2 -*f7xx;Pfc£a«*tf '±12© R' iLT« 

7*ot:;i/*. n-7*^;W«, sec t e r 

s, t ssnfc7iz;ni>t7f;i'S, -ch,ch, 

Xtf, 7K^b^-f*>. 7;U37- h-f^>, 7tf- 
h -f * > 7 -b 9=- 7 -fe h > -f ^- > & a &m Vf <b tl 5 . 

[0057] ±e-«ta (44) -c*$n-£.^b-&#)©* 
t%>. tie-asss (4 5) -v&ttnzfc&m^mR-z 

[0 0 5 8] 
[(b4 5] 



50 
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[0 0 5 9] « (4 5) t, R*te*5ft, m%&\~ 

3+->^iifclJ75 ;Sf ^tf^t 1 ~ 5 o<Dmt 
7fcStg£Sf. RMS. *5?t. ^^SC 1 - 5 0 omt* 10 

stsfcmik i~5o ©ij4<b**as*«f . u* i w±© 

&Eft. ■ttOSfcttl£U:0SER£*U Hill4«TT 
H n ->JWf ©IBSWI 7 x x;P-S> 

±f2coR' ibtlt #J*.tf, 7x~JK 1—7^77- 

2-h*7ir;i')4tVitf5ns. R'o-tbtiJMA 

[0 0 6 0] ±ffi5£ (4 5) Li, n 

a. K, Be, Mg, Sr, B a. Mn, Ni. Cu, 

<$?2iL.V>. Z.tl^<Dvt>> Li. Na, Mg*« 

[0061] &?tw<DV>e>&mmt'£yoti,T\t. y 

9=-£A [ (l-±7?-)U) t^Jlr&tty&^M , 30 
^h'J^A [ <l-7-7?\>W ^fMX*>Sx? 

;W , ?n->7Afx 0 {i-±7?-)V) ^;p*7. 

Z*>Kxf;W . 7^->7AEX [ (2-^7^ 
JU) ^^*7,*>Kxf;H , U^A [^>vUU* 

;p] ./?>J'JWW [^>;x;i^7.*>.®X^;KI , 

7hD>f7Af7 [^>v7;i/3jsX*>Kx^;p] , v 
>#>t*7 [^>i?;u7K7.7j>>^x5 L ;>] , "<>-7;w* 40 

X*>mj-bV<yA. Yn->7Ab'X [^>v>;P*7s 
. ^MJCA [ (9-7>7U)W) J*^** 
*>»XfM . 7^-/9At'7 [ (9-7>7U 

^9 1 ;P*7.^>Kx5 i ;H » ^HJ^A (4-hK 
D + v^O^*^*^!^] , -?7**v7At:7 
[4 - t KD*v^>S? > >l,*7zfc>®X^l>] , ^-HU 
7A [4-i?DDA>-7jl„t7,*>i[7iX;H . V7* 
^v9At'^ [4-^OD^>yJP*7*>il5 : 
;U] . T^h'J^A [4-7S7^>->*;P*7.*>®;*^ 
JW] . -?7**->7At:7s [4-7$>"<>->';l'*X*> 50 
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mtf-fr] , 7xx;M>7*>&;*-h'J'7A, 7^-> 
■7Ah'7 [7xx;P*7,*>®X3^l/] , M&h'T. [7 

U^7A [ (1-7-79^1/) *^;P***>Kx 
^JW , T-hU^A [ (l-7-7?;P) .*?Ml/*7*> 

;i'*7*>BfX5 1 ;U] , U?«7A [^>vM1^7.*>& 

x^;H . T-h'J^A [^>^;p^^>ttx^;ir] , 

7^->9At'7 [^>v f ;i'3is7.zfr>&x3 1 .U/] . ^> 
5^*7.*>&:)-hy -7A, 7^y7AfX [<^>^ 

[0062] **w©s*«a*iii<*'r«»jc5»*uv» 
(4 6) T*$n^{k^#)*^iM^$n-5^^< tt>- 

[0 0 6 3] 
[<b4 6] 




[0 0 6 4] ( (i$ (4 6) «f», R' . RMk-^n^nffi 
3ltC7K^. i*3l£Scl~3 0W£tffc7K3§S£3rf. R 

1 it. i ~ 5 o <omit7^mm. zK&s^/t 

«7;U3^->JUS*^^^?S: 1-50 CD^b*^S* 

*-r. r* isiim i~5o (DgHtTumm. * 
* ft \t 7 ;u xi * ->;p» * fc )Ist$-)u & ^ts mm 

Sl-50 <Dmt*.%&Z&T. R 4 O- £ UxaW^. 
It. zk&ft^i'^-X 7;i/37- h-T^>, 7-fe5^-h 
-f=d->^7-fe^7-feH>'r^>7it** < *tf sns. i 
tel£U:©lE&, m«0ifc«m±OS|S5:^*L. 1+m 

[0 0 6 5] CinSCD+Tfc, TIE— J|2^ (47) T'* 

$ ns jg#? $ n ^ /> ^ < ti — a * jh v c: 

[0 0 6 6] 



[<k4 7] 
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[0 0 6 7] (S (4 7) t. M" UnffiO^JE^^^ 

- y%3i-t. n«l. 2, 3ita4S*t. ) 

' [0 0 6 8] ±f2i£ (4 6) %.tz\t (4 7) <D<t>T'b. 
.Mtf. Li, Na. K, Be, Mg, Sr. Ba, M 

- n. Ni, Cu, Z n^^m^tirzhO^m^^tfsi. 

i . Na. MgA<i< K0?£LV>. 

[0 0 6 9] *%Bj©^cr>ij >CD^MffiYk^fei:L.T 
«, U^A [3,5-v'-tert-7'5 1 Jl'-4- t Kd*-> 
^>-7**^^>sxf;H , rM-'J^A [3,5-v-t 
er t - - 4 - b h* D * -> ^ > $;;i/*x * X5 1 
;p] . tM-U^A [3,5->?-tert-7*x;P-4-b KD 
*->^>>>;k*X*>&] . A'J^A [3,5-:x-tert 

M . T^y^Ak^ [3 (5 _^_ lert _ 7 - 5 i ;l/ _ 4 _ 
b Kd^v^O-^I/^^^x^JU] . -7^'^->r>A 
b*X [3,5-^-tert-^;U-4-fc Kd4->^>-^ 
*X*>®] . ^'JU^AtfX [3,5-5?-lert-7> 
;p_ 4 -t Kd*v-^>^t}sX ^U] . Xh 

D>WAh'X [3, 5-v J -tert-7*5=-;P-4-h Kd* 
^>iy-;U*X;*;>&X? i ;i/| . A>J>7AbX [3,5- 
i?- tert- 7*^-4 -b h'Dt-M>e;Mx*>S 
7i-JH . -7>#>f X [3,5-v J -tert-7"?;U-4 
-t Hd + ->^>^MX*>^I9 : ;P] . - -7-ir;Ub 
X [3,5->7-tert-7*5 i ;P-4-b h*D^>"<>^;p*: 
X*>flfJH . Slb'X [3,5-^-terf-7»-4 
- b h , P+y'v>yJl'*X*>eif;H . MIBb'X 
[3,5-v-terl-^;W-4-b Kn + iy'Ov^yjfrx 

*>&x^;i/i fc^ws-ns. ^n^otT. 

•7 A [3,5-^-tert-7*^-4-b KD*->^>i?;p 
*X*>&x^;t/| , ^-KU^A [3.5-->'-tert-7* 
3^-4- b FD*y'<>.y;^X*>ll5 ; JH . "7 
^y^Ah'X [3,5-i?-tert-7*^;p-4-b h'D^ 
v"N>Sy^X*>Kx^;P] *<<»:<: KffibV*. 
'[0 0 7 0] *&W<Dmv>'&MWm\-3.. UXt^<DT 
;U5 x£ A*gj&> £ n-54>& < £ fe— mz^tfz. £ 

©7;i'5X'7A:&K^©7;PSX>7A<b£-#| J £>y >{b-& 

U Wt^tf^l/SX^Aitttt. 7;U5X<?ASC<£W 
U >-ftS^#)T'afen«#lCPI^H$n?S:V^i, *X* 

ttTH */7;WSx-7A&. -^7;U5X^A^, h 

UTJUsx^A^if^sn-s.. 

[0 0 7 1 ] ±ISUfe'J>-ft;^#|CD7;USX-5'AtgC94 3 
[0 0 7 2] *^9/§©fi^«&£tfS/i£-r-5 >{t8-#)Cy 
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TJl'i-^AStlTH Tf2-&5£ (4 8) 

[0 0 7 3] 
[fc4 8] 



[ R 1 -<CH 2 ) n -P— O" ] AI 3+ (R 3 0-) m 

,o \ or 2 y 

[0 0 7 4] ( '(SC (4 8) 4>. R'»4**. 

;io*2^8£fctt7 5y**£^tr£*timi ~5 oco^ 
<k*^*«r«-r. R'«. *35i. 0?3t& 1 ~ 5 0 <Dmt 
7KS!*i&«7;k3^>';PSSr.^-tJ'^|Sl~ 

s o vmtTkm&zm-?. r* «. 1 ~ 5 

;^x;i/$^M^& 1 ~ 5 0 co^b*^S*«-r. 1 

20 ttl£U:©SE8k m«0*fe«l W±CDffi&^^b, 1+m 
te3T*5. nfil£U:<Z5g&£3?-r. ^<b7K^S«->+ 

[0 0 7 5] ±m<OR' tLTte. 0i|xJ;f. 
l-t7fJK 2-t7fJk 9-T>XU;P. 4-b 
7i-;K 2 -K7x=;Ufc&&«*»fStt*. JbfHcDR 
'tLTttfisJAtf. x^;pg. x*Db 

-fyyDifjn, n-zr^jv&. sec-^ 

36. t e r t -x'^W*. fi«©ffijft»|g, 

-CH,CH,OH-rSSn5S&tWf6^. ±12 
CDR'0",tbTtt^l^«. *ttft5*-f*->. 7J^7- 

[0 0 7 6] *%^© »J >it-£%)<?>7)U=L -i7AItl 
T«. (1 -^-7^) ^^JP^X*>^X^;U0D7^ 
5 -^Atg. (1 -^-7^;P) *3\M/3jsXtf:>&©7^ 

.S-vAl, (2-^-7^;k) ^^;wt}>xj)n>®!x?;p 

40 X»>A4g. '<>> ? ;i'*:X^>SE©7;i'5X^A^. (9 

-7>xu;u) ^^;p*x*>^x9 i ;uo97;i'5x^A 

ifi, 4-b KD + ->^>>^;b7^XAh>KfX5 L ;i/©7Jl'5 

X-7A&, 2 -^fM>i?;i/*x*>Sif jkoj;!' 

SX^Atg. 4 -^DD^>^*JxX*>gEXxX;l/C9 
7JU5X^Aig > 4-7Sy^>^;P/}sX3f:>K^^;P 
©7;U5X^A^. 4 h*->'?>yM7^>Sx 

vl'5xOA?a>^:d:7i f ^»7&^-o. C?-i^.©4'"C ! , ( 1 - 
^•7^JW y<^l'*X^>Kx5 1 JI/©7;i'5X^Aig. 
50 ^>vJU*hX^>®X5 L ;K^7>5x^A^^i: < ICJ? 
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[o o 7 7] &%w<D&iv>nm&m\*, Tia-zes (4 



26 



5£ (49) -ca$^i^<b^^e.jg^sn^'>^< tfe 
-*i^e>&5 *> <d<d z. t O . 

[0 0 7 8] 
Ub4 9] 




(CH 2 ) n -P— O' j Ar(R-CQ 
OR 3 



m 



[0 0 7 9) ( (£ (4 9) R*. r' te^n-^na 
1 mn®. i~5o <v$u£&mm. *m&&fz 

te7;iO*->JUS£^if^3ii$i: 1-50 OJRft*#££ 

*-r. rm4, i - 5 o <Dm<t*m&. * 

sfc «7 *->;u* * zsti&tm 
& i ~ 5 o <D&zitfrm&&&-r. i»s i w±©e$t m« 




20 



? 



[0 0 8 0] HtlSO + Tt).. TE-iBW (5 0) trig! 

[0 0 8 1] 
[fb5 0] 



CH 2 -P~ O- 1 AI 3+ (R«0) m 
OR 3 



[0082] (sc (so) t, R*\t% Km. mm&i 
~5 0©H*f«. *K**fctt7;un+->;i,s^ 30 
tr^ift& i~50 ©^{b*;iS*4S-r. R 4 tt, 

1-50 <Dfe{b7km£.. *tt*£fctt7;i':3*5' 
;u*ifett*;u^;PS:^tf^jSai~5 o©£Hb*5ft 

£:«U l+«tt3T*-*. M-fb7K^S«->+0'N*->;P# 

[0 0 8 3] JilEOR' <hbT«fi»JA«. 

Adfi. s e c -^Jl/S, t e r t -y'^^S. ftm© 40 
SI WIS*, 7xr;bS,t7fM, g^ftfc7i^ 
^■^i-yf-j^ -CH, CH, oHT*snsiat* 

*^Vfe.n^.. ±ISOR 4 0- ilTliMx.ll zk&fb^ 

:*>. 7tf- hf *>^7-b5 1 ;P7-t h>-(^>Ui£ 

[0 0 8 4] *5e^©U>ft'&#»©7;P5='f7Att[tU 
TiSs 3,5-v?-tert-^;l/-4-t Kn*->^>-^ 
*;**>®xf 1 ;KD7.>l'5x^Al£. 3, 5 -v 5 - terl - 
7*5 1 ;U-4-h KD^v^>^^7>*>S!^5'-Jl'©7 50 



)VS.=.OL.m. 3,5-v f -tert-^;U-4-h KD*-> 
^>^;P***>&^V:7*Ufc!;U©7.H'Sx£Afcg, 3, 
5-^-tert-7*^;i/-4- t h* n ^ > zSfr-fcX * > 
g^ocXn-CDT'^SX^A^ 3, 5-5?- tert— 
- 4 - b H □ > vW** * <D 7 ;k 5 X *? Atg 

fc£:#3£tf d*l£©*T, 3, 5- v>- tert-:/ 

S -^AJ^, 3, 5-v'-tert-7>;U-4-t KD*-><^ 
[0 0 8 5] *^|HjT-«, U t LTP-OH^-g-^ 

[0 0 8 6] ±IBl/fcU>lb'&«04'T?t>. ^rSSRffiift 
[0 0 8 7] #%i£©ffi£M&£$/rf -5P-0Hii£3-£'> 
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(5 i) T'&znzit&tofrZMiRznz&tK th- 
'm*m v^.<hMJKf§tt©^±^*^# < aft. l v>. 

- [0 0 8 8] 
" [it 5 1) 

o 

1 " 

R — (CH2) n -P — OH 
OR 2 

(5£ (5 1) 4>. R' tezkSS. ^SSl~5 0O^M 

m& , *k« £ a a □ y >s * « 7 3 * ->jus * 
fciiTs y s^^-tt^^ i ~ 5 o 

-T. R' *3t, 1-50 ©^fb*^S. *S£ 

Sifett7;Wn^->jW«^O^Si: 1 ~ 5 0 ©£*{b7K 

JtlBOR' tl/Ttt, M?tli. 7i-JK 1—^7^ 

;k 2—±y^)V. 9-7>*u;k 4 -t*7xn;k 

2 - t'7irMj; <h**«£tfe>n£. JtfBWR' i.bt« 

xg^PS. 7"Dtf;H, -fy. 
Zfa h^PS, n s e c -y~^)l>&, t e r 

m&2txrc7 -ch,ch, 
[0089] jhisLfcy wb-i-^+^fc', if&mmm. 

[0 0 9 0] ^mm<DP -OH^W< tfc-OW 

*>&x^;k ( 1 —j-^f-M ^jv^x^ym., 

,7*>8lf;k ^>^Jk*7.#>&, (9-7>7.U 

;io ^^;u*^.*>^x^;k 4-t kd*->^>^;i/ 

;k 4-^DD-^>>'ji/^x^>Ss7xx;k 4-75 
y ^ >^;k*7s * 5\>k 4-y h+->^>^;u* 

X^>Kx^;U^ti:*i^tf dtX^co^T, (1 

[0091] sfc^Bj-cfflv^n^w* i^uwb^- 

^tLTte. P-0Hj33"£'>&< i:fc-^*r^#^©U 

iL^'J >{b^#)T&5P-0Hl£-&£'>fc < t fc-O*?" 
5^SO'J>^«lfclt TE-ASiC ( 5 2 ) TSSn 

Mb 5 2] 
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10 



20 



30 



40 



o 

H0 ~\J^-< CH 2)n-^~~ 0H 




R 2 



OR J 



[0092] ( « (52) r\ RMdt-tn-ena 

J «. tK^. R3t& 1 ~ 5 0 <D&Ht7km&> 
«7)ka^->;u**^-tj^gc 1 ~5 0c9£Hb*?StS£ 

[0 0 9 3] cn^OtTt), TIE— fiSSC (5 3) 

$n-5fb^^e»^$n^^«t< tfc-tsfflnsi 

[0 0 9 4] 
[{b 5 3 ] 



o 
II 




50 



CH 2 — P — OH 
OR 3 



[0 0 9 5] « (53) RMt mm®. i 
~5 0©M<b*^S. *KSSfc«7;k3=^->;ps^^ 
tf^3B8c : l~5 0 <D£HbzK5fi*£*f. l*{fc*5?t*te-> 
* n ^ ->jw«off SRtt&t>#&fft£*» 7 1 x;i/^^- 7 

[0 0 9 6] itSCR 1 iLT«^lx.«. 

)l/£, sec t e r t -rT^jUS, 

lite^S> 7irM, ±y^)V&, gg|$nfc7xx 
^S^^-^^^S. -CH, CH, OHT?«$n^S*tf 

[0 0 9 7] #%91CDP-OHi3-&£'>&< t^-^W 
-r*t*ftO'J Wb4fc>£LTte, 3.5-i*-tert-7'? 
;i/-4-t KD=^->^>v;U7jsX7}s>^x^;k 3,5-v? 
-lexl-y'J-fr-A-t HD + ->^>i;M^*>fi^ 
3^k 3,5-v ? -tert-7>;U-4- t Hn + v"(>^ 
* >®-f y y D tT)k 3, 5 - - 1 er t - tt^p -4 - 
t HP + ->^>>';k^7.^>gE7xx;k 3, 5-5^-ter 
i-7"f jP-4-t Ka+>"v>j;M7*>K^^f 
->;k 3, 5- v-tert— 1 h'D+y'<>^|/ 
*^*>»!&^A«*lf 6n*. Cin^OtT. 3,5-v 5 
- t er I - 7^)1-4 - h H D * > vJU^X ^ >S?X 
5^;k 3,5-i?-terl--7 r 5 1 ;U-4-t h , D + ->A>yJP 

[0 0 9 8] »$L^U>fb^#Ji:bT»i, -fb^S (5 

4) -c*6t)sns'j>ftfi-i*i*«*Kr6ns. 



( 16 ) 
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[ft 5 4] 

. - R l -CH 2 -P(K))(0R 2 ) (0R 3 ) 

-ra (54) <*>. R'\*&tmiki -4 9<Dmt^m&. * 

te7Sy»£^tf^f!l&l~4 9 0eStft*f?t3£*U 

r* , r 1 \t*ti*timinz7km. mm& i ~ 5 o ©isft* 
sis, 7m&&tttt7)\>3**s)),&*:<&tsmm®. i ~ 5 

Mfc#*b<«, fl#3t'(5 4) tCR'.R'.R'CD 
[0 0 9 9] *»Mfcfl£ja-r*'J><b**©Aflc«*« 

[0 10 0] 
[ft 5 5 ] 



o 

II 



^ ^-CH 2 — P~OC 2 H 5 



[0 10 1] 
[ft 5 6] 




OC 2 H 5 



o 

li 



€H 2 — p — OC2H5 
OC 2 H 5 



[0 10 2] 
[ft 5 7] 

Q> 



o 
II 

CH 2 — P— OC 2 H 5 

OC2H5 



[0 10 3] 
[ft 5 8 ] 




[0 10 4] 
[ft 5 9 ] 



20 



30 



40 
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O 
II 

^ /)~\ ^-CH 2 -P~OC 2 H 5 



[0 10 5] 
[ft6 0] 



10 



OC 2 H 5 



O 
II 

CH 2 — P— OC 2 H 5 
OC 2 H s 



[0 10 6] ifc, *5!^ICfflV^'J>ft-g-%«, ft? 

[0107] *&m<D&&&temmm-?z&ifim*L» 

*Joy>ft*»tt. TS2-/K3C (6 1) -e*$nsft-& 

[0 10 8] 
[ft 6 1] 




HO 



^-(CH^-P— OR 4 
>2 OR 5 




(0 10 9) (±12^ (61) r\ R'«^n^n 
i~3o cD^ft*ss**-r. 

5 0 ©ittft*****-*-. nfi 1 £U:©s*fc*"r. ft 

V». > ' 
[0 1 1 0] ±E-*« (6 1) ©*-tr%. TI£-liS^ 

(6 2) T*sn«ft^*iJ>&a«sn*^ft< 4t»- 

[0 111] 
[ft 6 2] 



o 
II 




so 



CH 2 — P — OR 4 
OR 3 



[0 112] (±JE5* (6 2) 4>, R\ R'teJtnirtl 

to$.\z7km, i~5o ©#ft**as, *®m£tc 



1 
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32 



vji/g z-stsBkm®. i~5o <Qmit7K.m&z 

" (0 113) ±UOR\ R 4 tLT\tW?L\-£> ^ 

tz7x-)\'&^j-7?)i>&m<D^mm&> -ch, ch, 

[0 1 14] *»WO»SOU>fl3^*tUTtt, 3,5 10 
- - 1 er t - y^JV -4 - t h* D y^.y 5^*7. *c> 
BtSMVXDt^k 3.5-v5-tert-^;P-4-h Hp 
+->^>->*^*7.*>&v- n -T^Jk 3,5-i?-ter 
t - y'^)V-4- t H D*-><^ y *?)l-ifr7>*;>&5?*9 * 
T->;k 3,5- v 5 - tert-7'5 1 ;b-4-b KD+y^>-^ 

Tf, 3,5-i7-tert-7*5 L ;p-4-b K □ *:>'<>>?;i«<* 
^.^>K> J ^-^^7 ; ->;k 3,5->'-lert-7*5 1 ;U-4- 

bV>. 20 
[0 115] *&B/l<Dmt6-£rtem&MTZ>&1im2iV\ f * 

»j©u>ft;«*w. <b#it (63) , «b6 4) 
n^<b-g-#i^e,ji«n^)'>i^< tfe— fflco'j y%tmx 

[fc6 3] 

'-O-CH^-OC.H, 



[0 116] 
[<k6 4] 




30 



[0117] *&w<DV>it'£®*mmirz>z.t\z£. 

[0 118] *»91©U><b£-tt©tt/Ba£LT«, 
V hO^^ISt^LTO.OOOl-O. HE;PX/&*$f£L<, 

o.oos~o.os^;i^t&3c: Lv>. u y 



[0 119] U >fc-fr«»£flyfl-r*\ 7;PSx££{b3- 

fli*« ©ffiffl t^ML, £ £ lib a*;u h {b£-ft -t^uo 

[0 12 0] *RW\Z£ft\*. ±m<D&7£<Ditm®&$: 
*"T 5 y Xb£-ft©{sSffl ir «k 0 . • JttftfttteDftT. Sft 

5. *%w<ov ytt.-tmzttz.TV h y ^^y 
>&«?©•; ^xxT-^srmsoux^ai^^en 

comJDMcoS!gfflTSf^©7>^ ; E>fb'&%, 7^>fb"£- 
ft. XXte-g-ft. y^vx^Afb^-ft^co&ll^-W^U 

[ 0 1 2 1 ] ±j£©Mj£te, t;w*u*k. 77fc&'J± 

m&!%, fcb<nc:n6,©{b-&ft*-g-wuTv^ e tVifoo 

x£ a fe b < ta-ecofb-g-ft irjD^.T^S©7;^ y 
&jk. 7;^u±«#^Mo:ic^©{bg-ft^e.a^$ti 

[o 122] 7;W5x^A<b^-ft»c7;^'J^fb^ft 

«* r * £ m&i£.vt icsnfc # u ixfj vtim e> n 
7^* •j&j^b-g-ftxKmi'* v±m&mt%® 

5 tn tf y x^f Aoiast tt, «stt<bs 
;w^ii«bT. lxio-Rio. 

dt?&W*b<. i0ff*L<S5X 1 0-'~0. 05 



( 18 ) 
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=t)ux-c»K>. £ e.ic«(fiL<«i x i o'~o. 03 

T, ftttlS^*-feol8Jn, iio*»Stt©tTf*<a 10 
«*DlJ:HUHt***^*«»4-r«. M*tixi0-t 

[0 12 3] *f60JI^3^T7;i-5Zl^AfcL<«^-OD 
{b^ic^-nefflfs d t £ bV>|fS 2 &Jg#WJ« 
»*«J«-r*7;U*'JA«. 7^#y±Si£JR£bT 
it. Li, Na, K. Rb, Cs, Be, Mg, Ca, 
Sr, B a*^S^Sn«*a< ife llT$5ti*5 
ff*t<- 7;kfr y£MftV>b^©{b^©{£^aiJ;y 

#*bv». r^u^K&vib-tofb^ftttfflt:** 

-£\ #KLi, Na. KWteflij&ijfiLH. 7>*U& 20 
«*7*#y±*£K«^-&»£bT-tt. en 

mM%mm*)i<# >&m, 7* y im. jvmtz 

Ev>7t&mmmti)\>&>f6L&.. 

t>)vx h y ^ d □ if £ p a p y >-§-w * ;u 

?R>»ifi, ;7X>&, y^Kftt'ebt KD* 

->#;n*>fttt, fttt.- flog, ssst y>«. 
|5t&#3g, y>&*ffi» 8Wb*Si. 

m.> i-zfa/-\yx)^>Wt. 1 -s<>?>7>)1-*> 30 

•5u;niB»a:^o*«aaft4t[ % ih*->, n 

i so-yD^y, n-7>3r>\ t 
e r t -^h + y^fOJ^^-f H?, 7"fe5 1 ^7-fe 
h*->&££©*U-Hb-&#>. ttftsto. 

*BMb»fc£a**tfsn*. c:ne»cD7;i'Au^M, 7 
^©7;w*U'i4©?$^fe©Srfflv^^, cms-iix^ 

ic %(ni b & vtn « & 5 rs^-isx mm t & *§-&*t^- 

*Kfb#i^©7;p^U'li©5i^=bcD^vi 
fi-g-fltK* y x;*^at;&D*#^©iij&jS£ 
< fc* £ t *> fc, a^-bfe* 'J X7.-r;na«£ b 

5. se^t, *%Bj<D7;p^»j^jssfefi^ns©Yb-& 
tt** v» 7 ; u# u ±m&m £ & n 6 <wc&m t b 
xj(tii?ife©j3, 7;p*>j^jK*-5vwi-7;u*u±^ 

2r***;n*>tt, ADy>^AM>i>t > t so 



»H 2002-212833 
34 

®x)\s*>&m &®mwti&. hits®. *«tut 

A^O bg 7^* 'J WZ7JV 

to 1 2 4] ^Bjic^-r^^uxT.^;^^^ 
^^-^ (ts) a<TfSit (1) *^fc-rc:t*w* 
bii. 

(1) TS<0. 3 0 
tztzL, TSteSW&g ( [IV] i ) tmo. 6 5 
d 1 /gWPET 1 g^^f^X^M'fffcAni 3 CCT 
1 2«pM*ffifej»bfca. *8S®^«I?H^TT3 0 0 
■CKT2P*ra*«ttttfc»J»bfcfc©B#tt«- ( [i 
V] f ) j6»6, ^ICiOff-^^ns&fitT^S. # 
S5a^f?EB^.i:«, SEilb^cV^S|?Ei^.^jS^b. 

1 0 OTo r r tft* i p JC^^AbT^bfctt 
TS = 0. 2 4 5 { [IV] f - [IV] i 



TSI1 0. 2 5«T-rS^»Ci:^J;lD»ib<, 0. 

mrzxvjiXTMt. mut&feit/i?*-* (to 

S) ^TfH^ (2) fciSfcTz: bV>. 
(2) TOS<0. 10 
±EiC«f, TOS«^StS^bfc I V*^0. 6 5d0 
■CT-1 2B*MXSM£Jfcbfc*>©0. 3gS^xa^f 
ICAtl 7 0 tT 1 2 1 / g <D P E T Vl»=? y 7** 
St«bT2 O^-y/aKTO^tttl 3 USSfe 
*bfc», ->'J^y;UT^bfc^TT*2 3 0*C, 1 

TOS=0. 2 4 5 {[IV] f 1 '-"-[IV] i 

[ i v] i feiyc [iv] f i ittn^titam&mm 
ttmM&tkv) i v (di/g) *jfr. ->u*y;i/T 

^bfe^TTjD^-r^^tetbT«, ->u 
^^^Anfe^W^A'^A^WigBiC^b^ ^: 
itbfe^TT'j&0^-r-5*ffi*^J^X#-5. TOSIt 
«tt)»*b<tt0. 0 9«T, £SI::$T£b<f3:0. 0 

WlD*»»ttA7^-^ (HS) d<TffiiC (3) ^ 
(3) HS<0. 1 0 

(HS«JtfiiS^-UT^e.n-5HW*5S*^0. 6 5 d 
1/g (ttKffi: [,l V] i ) OPETC5 1 7 7'^ 



( 
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' .2P*nflH&ftiSbfctfe» ^©lg£J$*l OOmltrt 
lwb'-^-(CAn> g-fflSICbT 1 3 O'CfCiJD?*, JQEE 

■•\,tt#iftT\z6mrmftvft'&<D®#ftm ( nvj f 

.HS = 0. 2 4 5 ( [ I V]' f 2 "'• " - [I V] i 
-..«, j > 

h s ©jBjtctt/a-r* t*-*-ti, «tt»7;u# u ©»m 

©£t V> f > © £ ffiffl f £ . A#: W K t- > 1^7. fcf- * 

sistr-^-offiiB^JfSbv*. Hsao. 0 9U 

TT*-Svlt*iJ; 0!?Sb<- 0. 0 8 5£TF"?&S£ 

;H4. ^Ul^xil'C^-Xi (Haze) **TS2 
SC (4) Jifct^tjlWibK 

(4) Ha z e<3. 0 (%) 
±ESC«f , Haze tt*M*bfcH*r»***tt 0 . 6 
5 d 1 / gCD#V X.^U>TUyi?l'— h (PET) V 
~?>3-y7*v-?un7x.J—)\'/\, 1, 2. 2- 

^h5^DDx^>®3/iii^j« mmvc) \zmm 

lT8g/l 0 0ml ©tStb, 'v- X* — ?t:M\>* 
TS-teLfcffi^r^-r. Ha z eCDffiS^tt, -fe^fi 1 cm 
©■fc^SttJBU JbI2^^*bTSII^L-fc. Haz 
ett, «fcD»*b<«2. OHT, $e.fC»Sb<« 
1. OJETFT-ifcS. *^BJIC*5^T, TS. TOS, H 
S. Ha z e *aiJ^T-5rcfc(C^f-r^PETl^>'>5 1 

t<fttzh(D$:®.m-rz>. ^n^<Dmmzm^^>u^>^ 

y7"<D&ViLVTte. fiS*S3mm, ffiSift2 

mmO->U>y-^«<Dl^v ! >^^7 p *^-r«.. Sfc 

mnmzftM,<?> , b<D*®.m-rz>. mn&)izft&<oui?> 
- a>e>#u oaj-rssu-, £jsjg©i!tftt 

ft . d ©«fc 5 LT# £ tlfc l/y>?7 

7W8i±. *sii<b ic J: 5 a {b«M* e. n-nssfc *> © 
a»» *> n*>. ci © «t 5 ic lt» e. nfc v s? ? 

±. m£kitiZ£Z&fc\*IZlb£>ftT&Wt£££T'$>Z. 

^^-m\-&m<ovi?>^v^\z\t-m^^ym 
<Dft®izm®&Riz-rmu&nt-'V)®.mistii\,^ -n?- 
m&m \zm n s ^ ->* > ?=• ? t u x a« a. «, 

WCjttbT 1 0 p pm*j^©STmjD-r-5V*W^ LV^ 
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[0125] Drtfrh<t&mztn&fr!hz>mm<Dm& 
+mj.te&®&&K®rz&&izmjQ-r : b£mz>n2>T$ 
•s. *^n«fcn^#e»n?)*'jx7.^;^4«> en 

©«k -5 fc4>ST-3sirai;: «fc SMigSjUrt^SffiT-te Hi o & 

mtinmzTmm-rz z\t\z£K>> % e.ns* >j x*?^ 
a. tfto«4*«i«T»D. ssjQP#«a»afi^-©i*©© 
[0 12 6] aA;PMb^£UTte!&l;:Pg5£teftv> 

[0 12 7] nn;i/h<b^©mJ!J0S«. 
20 n-STRU^-^LTT^Sn^AJ^Ttn/N'^M^T 

m*»lfcfc-5£i:at#3;blr>. «k Off* b < «T;P5- 
>?AI1^ taA^h^T©^-fh*i4 0 p pm^T;^. 
3MJl/hMtt8ppmE(T, SetffSLOiJJl/S 
n^A^tDA;i/hH^©-&t1-*i2 5 p pmKT^ 
t3, a/WHTOSppmOTTSS. #»JX7.^ 

©-&ff^5 0 p pmiOJSViJlt, 3^^*11 
0ppm«TT$5it*«ifSLV>. 

0. 0 1 p pmJ:t)*UJlt**if ^LVi. 
[0 12 8] *%H^«Ct5^-5*UX7.7 i ;i/mii6©ffl3a»C 

*ffl^Lfc^j£XfT5^i:*<T#*. PETS8 

K 5?^ JP/Ji: ©-r U 7 ^;U^© 7 )I4)H^ 5^ ^ t X 
^lx>yj ^-^^©XXx^MS^SrfT-ofe^, fi 

40 JS-&-r**fe©v»m©*fe-tf*>ff3;it*<-e#-5. s 

[0 12 9] *HHCDttttf2v S-g-SJ^©^Jtte»-rx7. 
x^fbSJS^if/xx^Jl'^SJSJcfcM^Stt^wr 

50 fl|lCi«FS*T*J8WO*M**/BV»*C t^T?^*. * 
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h «k y x^fJUi &«£ ta L fc # »j ar 
• >J x^7-^««»a*i*fl!)»»tl!i*l* K J: Ofiiftrs - 1 

*. . 

[0 13 0] *5SWOS-&«flE»4. S£ElS©tt*©g!: 

B-r£f&jRfcaairr*;i t'j&i-trfr*. Mit«x7.r-JKb 
©as©©©* * v » «sfg^-sj^©5sssa:gtr * was 

HJ#3. 4*fc. 7JP5=*AftV»b-*©ft;-fr4*tt**£- 

[013 i ) *56^©fi»-g-«jat©a&iio*fett, 

y U 5U-ttfeb< littttR-r© 

x£A&Kfeb<l;frt©fls£4*>i*&©dE$h JJiKIJ 

*»h©.7 x y -jvmit&m t> u < a y xb-s-ft t £^ 
©iS-&U&&©*j3S2ioUT ! &J;uu £tt££gij-<r{;:3s 
aoLT*>«fcU. 7;P5x«?A&jgfcl,<a-?-©fc; 

a y >fc&m £ em cwMmm \zm-sm \zmm t t *> & 

[0 1 3 2] *«BJ©fi^ttiaEtt. 7>ft>[b^ft. 

©«^««£. c:n&©^4>©j^jjD*<tsM©«&#yx 
*ryp©4«*. unite. 6Meaiaisntttf£i;&ir»is 

ffl©S*SfcJ:S^*ttS:i6j±S-a-«,ISfc*3pijT»0, # 
[0 13 3] fcfc'L, 7 ^^EXfr&fc tUTttl^l 

t* e.ns # y x* jpkw lt 7 >^=e >m.=f- 1 1 t 

50ppm£JlT©gTmjDoJig^-5. «fc Off * L < «30ppm 
50ppm<fc9£-<T&£:, &JIS7 >^>©#ra3**® £ ' 

[0 13 4] =}-5> >Jk'£<Vd£VTltm&lsT&<bnZ><$ 
>J V-»C^bT10ppDiWT©3effl-rmiQ^^>lf* i oJ^T 
J:0ff*U<W5ppnttT. £ 6K» £L< Ittppm 
GrFaSTttftrfSZl&T&S. ^^©SsfloSfclOpp 

T-rs. 

[0 13 5] y^7r^Afc^ibTttt^LT#5 

nsspyxxT-;^ny;i'Tx^Aii ; ?tLT20ppniw so 
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T©ST^j!)D-r^c:«!:^pJ^TS-l>. J:D#*l,<raio 
PpmJWT©aT^tlD-r-5C:iT$>^. f )V? A©Sx 
JiDfi$:20ppm«ty^.<-r-5>ir]7v hifttZ?PPlttj.Z>1tV> 

[0 13 6] *%BJ©fi^Mj^^fflViT#yx^x^* 

fiS-TS&ira, 7>^^>fb^. 5^ Wb-&«5vx 
£A{b£-^, ^Xib^$iSX»i2ffi^±^T$ 

[0137] *Jfc9JT?JH lr» 6.n-57 >^^E >{'C$®> =r 
10 * >fls£-«j, V;pvx£ Afb*«j* i^X{b-fr«tt» 

[0 13 8] JWMtJCtt. 7>?^>{b-g-ig5(t LTte. 
HttfcT" Ett{b7>3^>. tttt7>^E 

© 5 ■& =tt{b7 >Wiiu. 

[0 13 9] ^>jb^#li:tT«fh7-n- 
*-K f F5-te r t - f^-)V^^^-— K 7^ h5 

[0 14 0]. -?-UTy;i/-7x^A{b-g-^ibTtt-K<b 
E3^by;i/vx^A^t*^ffe.n. c: 

[0 14 1] 7.Xfb-g-«3tbTtt, 9f^7.X 

^XX. ^^-y-x^v'T.X^-^-y-'f h\ h'JX^JP 
JO h\ h'J-fVX^^XJrf-h. 5>7xx;p 

7Xi?7 , ?i/-K ^y x^;wxx*hy ^n^-r ^, 
■y--r k, y ^ > y x^;u^. ^ > j >mu t* 

©^ffl^Sf^LV^. 

[oi4 2] ^mizwotfy xxfji'iii v^*;^ 

. ttsiivfiE^ & at «*i -a * tt it - msi± t ^ y n 
^tr#^7;wD-;^e,^«n^-sifc«-ai^± 

ne.©x7 l 7 L ;^fi)ctt^#:^e»jEr)ts ; b©. *fc»48»tt 

[0 14 3] vAM>^tUTIi, an». 7D>1, 

^a^k, ^;p^;piE. 7v ? tf>®E, tfyy>^. 

tt. ^•y-x*>i?^^^>s? > l, 3-->i7D7*^> 
i?*;u-j<>tt. l, 3-->i7n^>^>>?^;i,iK>tt, 
i , 2-->^ D'\+-y->v^;i'^>^. i,3— ; x^da 

*t)- > >tt. 1 , 4 - -> ? a ^-y- > v^j > 
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BK. 2, 5-/;U#;U^>i773;ktf>J&E, if-fi-Wi 

7*;P&, 7-\s7 9)V8L* 5- tjp* 

)]r#>Wt* 1. 4-7-7* U>3?*;ir#>tt.- 1,5-7" 
7:?l'>-7;*Jjktf>B^ 2, 6— ±7*U>:7;*nk#> 
®, 2, 7-±7^P>^^^>^. 4. 4' -K7 10 
xx;k77J;ktf>®, 4. 4' -h , 7ir;i/7,M>y' 

#;h«>be. 4, 4" -f7i^n-fJi'y*;i'#> 
®, i,2-e* (7i;*-» x^>- P> p ' -vtj 

k mm s n s 7?# j$i * ;w # > wt £ fc « z. n *> <o x x <r 

[o i 4 4] z.n<b(0'Jts)V^>m.(r>o% c rVy^)vm. 

> vt> ;ktf ft 5. n -5 * »J X7 © * 

[014 5] cn£s;#;k*>&^©^«#;ktf>® 

<h IT, X^>h >J7jJk*>gE. 7"DA>hVAM> 
7"^>f t-5AM>^ tf U >v KBS, MM 
h'J 3, 4, 3' .4' -f7i 

rjPfh7*M>®, fcitf £tte©x7x;Wgf£tt 

[0 14 6] 7'VzJ-)\'tVX\3.x.?U>ifV3-)W 
1, 2-7*Db* P>7'U ;k In 3-^Dtf^>^ 
U3-Jk -7x^P>yiJ 3— JK MJx3^>^'J 30 
xi-;k l, 2-y^U>ifV n-;k l, 3-^1^ 
>y>j3-jk 2, 3— 7*5 1 k>y , J3-;k 1,4 — 
7"fk>y«j3-;K l. 5— ^>*>s?:fr- ;k 
, ^>^;v^'jrj-;k i. 6 -"v^-s^s?*- ;k l, 
2-->^D'\4 i -9->> J ^--;k 1, 3-->i7D-N4 i -9-> 
;k l, 4— ->i7 n^\^-y->>7^-— ;k l, 2 — -> 
^D'\+-y->> ? ^^/-;k l, 3-v^d^-d->5? 
^^y-;k l, 4— >^D^-t)->->^^7-;k l, 
4-->i7D^+)->^x^y— ;k l, l o-f*^f 
u>^ya— ;k i, i 2 — k^tj>> 7 ^— ;k #ux 40 

f kV7''j3-iK ^'JHJ^fkv^'Jn-JK #<J 
x h 5 ^ 5 1 V > 7" >j n H \Z 0 if£ £ ft * JiJ»K 7* 'J 
=)-;k tKD^y>. 4, 4' -^tKD + yh'77 
I/- ;k 1,4 — b'7. (fl-kHP+->lh + y) 

> 1,4-1:7 (iJ-kFD + ylh^i- 

;w 7Jk*>, b*7 (p-tKD*->7irjn x-t- 
;k b*7 (p-t KD+->7xx;i/) 7jk*x b'7. 

ip-kh'D*v7i-jl') 1, 2-b'7 (p 

-tHD + ->7irM X^>. f77i7-Jk b 

77iy-^c, 2, s-j-yfuyi?*- ;k £ft£ so 
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<D 7* ij a -;ncx5"- > h* #ttio L 7c 7* U a - 

Jk tt&zmmisti&imikifv a-jkwttfgns. 
[oi4 7] ztizvi/y^—frn-j-zx^uyyv d 
-;k l. 3-yDtk>yj3-;k l, 4-7*3^ 
>^'J3-;k i, 4-->^D'\+-^>> j ^^y-^ 

[0 14 8] cne.^U3-;k^^c7)#ffiT;urj-;k> 
bx. h'j*?a-;M*>. Mjy^o-jkx^x 

[0 14 9] t h*D+->^;i/7K>^ibT«, ¥LS. 7 
x>®, U>=n*. *5ft, bKn*^H«, 3-bK 
d*->KS, p-b h'D+->$lf Si, p— ( 2-b 
b*a + ->xh*-» 4 — b Hn^->->i7D^\ 

[0 15 0] S«I7f;ktUTIl £-*7n5n 

[0 1 5 1] #»*W>lEt>b<«tKD + y*M 
^x7rJk 87D7-f F, tt*Ezk«*:f!6«a|6KfSn 
[0 15 2] *^-rffl^e.n55j?'JxXrJWiifc.5 

% b < 7 ^ ^ > v?* >k u-t-cx7f;wi 

[0 15 3] ifc«»^J5£^*ixk7^;^*fe«^-©X 
7. JW» flJEttR** t> b < y ? V ->=Jtl Jktf >Wt * 
fc tt-t CDXX^;Hgfi£ttK^T' S « 7t? ij XTs t 

±%ii$.ft\zttLTTUy ? Jimt.f^tt<Dx.y,^jv 
m&temm&£i-y*]s>z?z)i<#>m.3zttte*<D3Lx 

3SiW±"&Wf s^uxxT^-r&o. £e.ic»*b<« 

90^;!/%^^*^^* 'J X7fJPT*5. 

[0154] ifcST" UP-;PfiJc^7';i/^^>y , Jxi 
-;uT-s^^'jx7 > ^;i'i:«, ±7*'jxi-;p^i^b 
T P > ^ 'J 3 - Jk£r£-ih b T70^e;p% JWJt^rr 
«,#«jx7 > x;p-t?*sc:i*^f*b<, ±ip« 1 *b<« 

SO^^SgJ^i^Wf S^'Jx^f^ti&O, 2<=»IC#£ 

b<«90 ; &;u%R±#^-r-5#uxxx;i'-rfS)^. 
T*57;u+i^> ; 7*'jxi-;i/«, »^««pc«»*^»ib 

[0 15 5] *^TfflV^n-57-7^U>v f 7j;P^> 
^^^ci^OXXx^^wttl^^'cbTii, 1,3- 

■fy$'l'>i?X)U#>M, \, 4—±y$l'>*JX)\># 

>m. 1. 5-^7 *V>$>77JM<>$. 2,6-7-7^ 
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U>i?fi)l>#>&.. 2, 7~j-7$>U>~Jtl)l>X>ffi.> 
■ £ 7t f 2 C ft £, CO x 7. 7-)VMtfL'&mm-teim *LH» 
"{0156) #%0JT'^&ft57;p*^>^>j3-;P 
-«hbT»a, X^^Jn-Jk i, 2-zfu\dvyif 
' l. 3-7*ntfu->i7'«jn-;p, i, 2-7* 

?1/>^U3-;K 1, 3-7 r 5 i U>^«j3-;k 2. 

;k 1.. 5-^>^>v^--;k ^^-^>5 i ^yj3- 
;k 1, 6-'\+-y->v^-- jk 1, 2— >^D'\^-y- 
>v f ^--;k 1. 3-->^n/\+-tJ->v'^--;k 1.4- 
->7 n^+D-^:*— ;k 1, 2— -spu'sttyj* 
$J-)V, 1, 3-->^D^s*-9->>7^^y-;k 1,4 
— ->7 P'\4 i -y->> ? p<^y-;k 1, 4— v-^D^^-y- 
>i?x^y-;k i, 1 0— ^*^^k>yjD-;k 
1, 1 2 — Ff**>5>*--JMM»*Hf e»ft*. dftStt 
raw k 2 ffl«± * b T A H. 

[0 15 7] *^BJC9#UX7.5 L ;k>bT«7j?Ux^lx 
>rU7?l/- K #U7fk>fk7^U- K #'J 
T/nek^W^k— K #>J (1,4— 

— K tf'JT^k^^k-k ^U7*Pt:kvt7 
^k-h*5io:ift&cD^fi^*iiifib<, cfte,o 
.5 ^ * U X^ V Zst- 1/7 ^ k- h *5iz/c: co*fi-g-^*i 
bv>. 

[0 15 8] $7c. ^^IC^TStfUX^-^CDB^r 
SSSttO. 4-1. 2 d 1 / B~C'h'^Z.t*m^.C<. 

0. 4 d i /g^ffiT'iztfVJLXT^mmktLrzmv 
mtiizxvz,. mzi. 2d 1 /g&mz-ztf'j-?— * 
fear* k liBtts^cfittffl *wrsfeje>3xhT-v 

ft-tiVftS. bOfcl*. i»?« : $L<«. 0. 4~0. 
8dl/g, ££K$?£b<«0. 4-0. 7dl/g 

[0 15 9] *^©^Ux^x;PS«l* ! co-r<^< i: 

\z£K>m.&-rz>z\ttf°im!&K). m&-m¥?*2*<r 

-5. ^SI'v ±IH«im^ ! «'>?it< £h 2m&>±<D%k&& 
©&te3^a>S«$j£3ftTV>-5 ! b<D3\ 8K£-*»&»t® 

[0 16 0] 

£$ft-g>=bC9T'tefc^. 
[0 16 1] WT. **WT«lrifcff«*tt*fiilTCj5« 

r. 
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1. 2, 2-5"h5£ 



1) HWJSg (IV) 

^Uxxf;^7iy-;i//i, 
odx^>©6/4 (aajt) a 

b, ME3 OCKTWfcUfc. 
[0 16 2] 2) (TS) 

i§fiifi-&u£ i v*^o. 6 5 d 1 / g mmtmm •. 

[IV], ) ©PETk^>5 : ^7'lg4^77S£if 

KAfti 3 otcti 2mnM&mvftut. 

T~C 3 0 0 *C{wT 2 B$pp^Bt«gg»C*{l^ b fct&CD I V 

10 (&HKfftft; IV] ,,) d^, T«Bff-ff5t*JBV>T# 

S«» Rfl (±dj£> : B*:*At&€rtS»6 3#fg 

8^4 9 7K1 9 9 0#) ^SSlfflb^. 

TS=0. 2 4 5 { [IV] ,,'«' - [I V] , 
-i.«t } # 

(0 16 3) 3) fl&fc^ttA^;*-* (TOS) 
m^m^htc I V*<*?J0. 6 5dl/g©PETk7> 

©0. 3 g^^^XIS^ICAft? OtTl 29$fflM£ 
$t&l,tz'&. ->U*y;UT?S<tbfc^TT2 3 o-c. 
20 1 SftmmVtz&<D I VtJ^c,. ±IBb7cTS tWlTF 
feff3?5££fflV>T#a&*:. fcfcU [ I V] , 43 

[ 1 v] iz^n?nmmmmtiJo&Mm'&<D 1 v 
(d 1 / g ) 

TOS = 0. 2 4 5 { [ I V] ri ■••« , -[IV], 

} . 

[0 16 4] 4) »ft]#$MPftt/X5*-^ (HS) 
*»«^LT»&ftifcB*nKflfcW»0. 6 5 d l /g 

<tt*ffl: [IV], ) ©PETl/-7>?y7:*tSl: 
i: U fOlg^l0 0m]i:#l;t*- 

30 *-ICAtl, ^Efl&fcbT 1 3 OTCICJOS*. *0JEbfc#; 
#TC6B#fyj&#b;fc. tt*»©PETI::-3VvT I V£ 
»Eb ( [IV] ,,) , WTC92ClcJ:t)W50*^ttA 
7^-^ (HS) 

HS = 0. 2 4 5 ([IV] " - [IV], 

-..4, , 

[0 16 5] 5) *7-7MbiA7^-^- (A 
b) 

^S4fi-o.bT# £>ft7c I V^^) 0 . 65d l/g©PE 

40 fitffllT, /N>^-CDbMibTS'J^b. H^b7>5^ 
* > * P E T OWttiLtt \Ztt b T 7 >9- 1 >m^ £ b T 
0. 0 5mo 1 %^bTfi-&b^:PETC9bMS:§|Vi 

(0 16 6] 6) M^'-Xi (Haze) 
ffilaLft I Vd^O. 6 5 d 1 /gOPE.TI/y> 
f^7'i£p-?DD7i/'- ;U/1. 1, 2, 2-xh 
5^DDI^>03/1I^« (fiStfc) K»*bT 
8g/10 0ml©^tt, B*«ftI*«cSt*a» 
KttNDH2 0 0 0 tm^T&UT'WlZLrz. Wlfefim 
50 liJ I S^Sft J I S ,-K 7 1 0 5 tCftD, ■fe;i'* 1 cm 
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Haze (.%) = (DF/TT) X 1 0 0 
-iOHa z e (%) 

[o"i6 7] 7) js&&s$, mwm&£zfi&ffi.m<Dmmi± 
rnvtm®. \mmmm<D® iz^nymm^ mm b 

O : fi^iggg^olfig 10 

a : mm±M^im 

X : £^TpJ 

[0168] 8 ) ^(D5SSff3ig. MiWiftg. 

0 cm. ^ P7Ai) H^tf- H 2 0 Omm/^ICT, figi 
m&Bl, i&MWmZXt?). ®0igb5lsmtebfc{il©¥ 
*^lTf¥<ffib;fc. 

[0 1 6 9] 9) 6 CClC&tf^iRSSiig (SH 

D) 

ZTt&mz 1 / 3 3 (y7A/f->T-^^) ©ffifiS: 20 
8Hj\ L0 (mm) ^^TrJtfB^ 

O^r^Jlt-rS. -?-©&#4|lU Sgl/3 3 (^5A 
/•r->^-v^X) 0^a*»^T-?-c96$Ll (mm) 
ZWfe-TZ. ±12 LI , L2 &^IC«Ab, K^iKJS 
^ (SHD) ^aj-TS. ffi. Bllfete 5 Isjff ^(osp 

SHD (%) = (LO —LI ) /L0 X 1 0 0 

[0170] (susm) «}*a{t#wm^t-^- 

T8Sifibfct*X (2-bh'P + ->I? : W 
hiSck^UrfT-oig^C^b, S*g£-«j£<tbT 
. T)VS.=.^h,T^)VTth^-Y<D2. 5g/l©I 

^U>^U 3-;u^^7Ruxx^JU*oK^tr^b 

17^5 — AM-?t bT 0 . 015moUi:7xr 
;i"*X5*:>&v 5 ;<5 L ;K9 1 0 g/1 ©X^l^>y»JZ3 — 

bTO. 0 3mo 1 %, *5«fcuC@fKU^C7A-*fO#)5 

og/i ©x^i/>^'un-;i'^i£iS5)c»ic^bTU 40 

f*)AJgftLTO. 0 2 5mo 1 %JDX.T, £Hi#ffl 
^T^JEICT2 4 5*CT1 0#ra&#bfc. 0 
^15ILT2 7 5^£T#rgb/30£j£^©JE*>£#! 
* KTtf T 1 3 . 3Pa (0. lTorr) £bT££> 
£2 7 5*0, 13. 3 P aT-gJfc££££fTofc. 
[0 17 1] 7p»JX9 1 l/>^P7^U-hC0I VtfO. 

6 5 d i /giny^-r^.*Tirsbfca-&pfPfl (ap) 
zhcox-b-oft. 

[0172] ±K<omie^icT#e.n/t i v# 50 



0. 6 5 d I / gO#Ul5 1 U>fl'7^l/- 
T$Bii*!&£f?V^££tt^7*-* (TS) 

fc. tsuo. i8T&f?> m^mtmx'^rz. 
[0173] mzf-yJibistcP et wyzftrnz®. 
?T^b, ^*^^bTia^ii^fTV^^k^f± 

A7^-^ (TOS) TOSI10. 0 7T'£> 

0, *%^©fi*S^ft!ii«^^fflbTf#6.n/tPET«jlft 

mtgnntiz fcsnfc *> o ft. 

[0 17 4] £tz, B$fB5 L ^y{t;bfcPETU^>^ffi 

fe. i^#icS5ts?^ 7'<bbfcP et u^y^m^rmn 

s\-Xm (Haze) HazettO. 1 X$> 

[0 17 5] ftmm&T'ftZtirzPETl-yy^y?* 
^i$»ffi«tC«$Sb. JI&0. 2 4mm$©t 
'J7>f7*l 8itt§tt*P^f,2 8 SrTDttB^ 

tt\ ^m\z^xnm. **v>>fm* 3ooom/» 

^a-7-8 Ot:, -tr-y hiS^l 5 0-CT1. 6 
5[glrjg#bT3 O^v'^y^X. 187>f7^>hO 
#'JXX^;PM#&£*#*:. $8&©&^iK$gsm6%T 
&t?fc. — Tj^tbT^n-^-S 0*C. t-h-fe 
yhbftwri. 6 5<gtCM#bT3 O^^yZX. 
1 8 7-f 7^>hOJt? i ;xXrJl'SM^fc. 

^ir^i4 2 o%T*^>fc. ^n^n©&£5i£«&x. 

5 0 Om/m i nT-f >9V— T.fgJ&SrfrW 6 0f-> 
f'^7v3 6 7-f 7*>h<D#Vx.XT)l>M®J(k$:'& 

ft. ®&&£ztji&wx<Dmmm2.ft&\z&iitfT'aoo , ^ 

[0 17 6] (H?|£0<J2) ttJS^toiStbT 7^5X^7 
A7t5 i mh^-[-©2. 5g/lCXfl/>^iJ 

3 * u xx <om.f&tt \zn b r 7 )V 5 x 

'JAfftLTO. 0 1 5mo 1 96*3 JcO^&rmjU h 
(II) G3zKftI$>5 0 g/ 1 C!5X^l^>i/U3-;|/^J5$: 
Wtf&ft\ZMLT3rt)l>hmTtLT 0 . 0 0 5mol% 
SO^TIIfiS^-SJie £?T ^ tafc P E T V v > 5=" -V 7'^ 
eJS'*. ^gtJfUitSlC^b. ?L€E0. I8mm^>©^ 
U^^XSrl 81@*-r-5*57f5:n^^e. 2 9 0*CT'l!tai2 
%mz^X^n. -tt V>iT&. 3 0 0 Om/ft 
T-5l#^^fc. ^-CDSSBrfil^ff^^^tbTfl^M 
^, f^P-7-8 0t, h- h-fcy hb7iV^Tl. 5 
5«l:I#U2 0T'yf7i'^, 187W7^>hO 
^'JX7.T-^5i#^^#fe. ^TPUXXX^**!*: 1 
9 0'C<DimMt-5>-\zVT>i>'3>?-1A0. 0 6 
?>T-*-/^-7^- K^5 0 %T)ffijfi£-t*\ mg~$LK)W. 

■mznmm 1 cDs^t^i^jiiii^'f >?u-xmm.iax\z 

it), 6 0r>f 7^7s3 67^ 7^>h©*UlXf 



( 24 ) 
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tz. mzntz&oti m&\z&m-fz>\z\ttt 
"coi"7 7] (njgfisi3) m^m.mtLX7)vs.-ry 

AT±^)V7-t h*— h<D2. 5g/IOX5 L l/>^iJ 

■7Mfi:lT0. 0 1 mo ] %&£ZffiWJ 3^0 2>- 
*fa#i 5 Og/i oifL'>^"J n— 
^l/T'Jf?AIfi:HO. lmo 1 %*DAT«JS^ 10 

£j££fTi^§e>tt£: p e t vjyj-v 7%$tm&* mi 

■i - H*Jt** 3 0 % t 5 % i"T* *#f&a*fi*fc J: 

VifcOTSofc. 20 

[0178] <ti:«M 1 ) ttflft Li, HS?{b7 >^ 
> £ , Slliag*i P E T 4> fC *f b T 7 > ? ^ >M 

^tbTO. 0 5mo 1 %\ZttZ>J:z>\zmMl'rzUfr\-\Z 
MffiMl tm&V&flF&ft-otz. APt36 5^ TSI1 

0. 22, TQSfio. oiT&tK c:n&©^tt{ct3 

jv&mmmi tmmizmmffiZkvrzm<D&y}n&£zf& 
ftmo&wtimtnMMizit^T&z h <D~C$> -o tz. 

[0 17 9] tLtz, tt&MKDT-yyithrzPETUz; 
>£/BV>T#7-bM£#«e>fc. #5-bMttl. It? 30 
feofc. HIS^l~3©*7-bM{rStbAb<4. 0 

[0180] 
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[0 18 1] *fc,-*«-««tbTT>BOU><b^* 
A. BRZTFtttmzJ: Vntntz 'J Mb^ttOTJI/S 

[0 18 2] 
[ft 6 5 ] 



0 
II 




CH 2 -P — OH 
OCzHg 



[0 18 3] U >fl3^«JAO*jfiSCttTES<?)tiJ 0. 
[0 18 4] 
[ft6 6] 
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[0 18 5) (U ><b#*07JU5— ^AttO&ricW 
0-ethyl 3, 5-di-tert-butyl-4-hydroxybenzylphosphon 

[0 18 6] 1. Sodium (0-ethyI 3, 5-di-lert-butyl-4-h 
ydroxybenzy lphosphonate)CDo-J5£ 
50«7KK{b^>U^A7|C^6.5g (84mnol) ^^^7- 
;i/6.Iml<Offi-&«Ptt4'fcdicthyl(3 > 5-di-tcrt-butyl-4-h 
ydroxybenzyDphosphonate 5g (14mmol) <DjL&y— )V 
#tt6.1ml*llDiL, ***H«T24WfB!iD^K*fTo 
fc. fi«»*«*»»Ufe3&«6«tta87-33g (7 

Ommol) ^JtJQA., #rtB%£3I&> -f V^D/V — ;PTft 

dium(0-ethyl 3, 5-di-ter t-buty 1-4-hydroxybenzylpho 
sphonate) £3.4g (69%) »fc. 



HA : 294-3021C 

'H-NMR(DMS0, <5): 1.078(3H, t, J=7Hz), 1.354 (1811. 
s), 2.71K2H, d) t 3.724 C2H, m, J=7Hz), 6. 626 (1H, 
s), 6. 9665 C2H, s) 

7C*»#f :Na 6.36S(6.56K), P 

9. 1 8X (8. 8495) 

(0 18 7) 2. 0-ethyl 3, 5-di-tert-butyl-4-hydroxy 
benzylphosphonate07;U^n^Aig (7Jl/^^A) <0%" 

^iSTjg#T<2Sodium(0-ethyl 3, 5-d i-ter t-bu ty 1-4- 
hydroxybenzylphosphonate) Ig (2.8mmol) CQzKS£jf£7. 5 
mllC?HS7;P^— »5A97KfO#l 364mg (0. 97mmol) 
*tt5ml*«Tbfc. 3WW«J^/»Hi»*3Bu * 
}fe> $£4&LT0-ethyl 3, 5-di-ter t-butyl-4-hydroxybe 
nzylphosphonate<P7;U^— £A4tte860mgf9fc. 

»« : 

: 183-192TC 
[0 18 8] 



(72)$89i# Jglf F*-A(#*) 4J029 AA01 AA02 AA03 AB04 AC01 

28K^**rfrMfflz:T«@ lflf AC02 AE02 BA02 BA03 BA04 

»#a*a«*W3fWfrt BA05 BA07 BA08 BA09 BA10 

BB05A BB09A BB10A BC05A 
BC06A BD03A BD04A BF09 
BF18 CA02 CA03 CA04 CA05 
CA06 CA09 CB04A CB05A 
CB06A CC03A CC05A CC06A 
CD0.3 CF14 CF15 EA02 EA03 
EB05A EG02 EG03 EG05 
EG07 EG09 HA01 HB01 JB191 
JC541 JC551 JC561 JC571 
JF221 JF451 
4L035 BB33 BB59 BB89 BB91 CCll 

DDI 5 EE02 GG02 
4L036 MA05 MA33 MA39 MA40 PA01 
. PA03 PA33 PA46 RA03 UA08 
UA26 



